Introduction. Hemodialysis patients require high standards in the field of dental diseases prevention and also in pharmacological and dialysis methods of combating biochemical disorders. It is necessary to question the methods of monitoring oral hygiene quality among hemodialysis patients.
plaque induced by the increase in the level of urea in the saliva [2, 3] . A major problem for the condition of the dental organ is the occurrence of renal osteodystrophy [4] . Furthermore, previous studies have shown that in patients with chronic renal failure, increase in serum phosphorus level, serum PTH level and salivary phosphorus level induces the formation of dental cavities [5] . Latest reports also analyze the relationship between the level of urea in the serum and the quality of the oral environment [6] . the time of chronic hemodialysis treatment also influences the oral health. It has been proven that patients who were treated for at least 37 months had a worse state of the dental apparatus than those who had been treated for less than 3 years [7] .
In order to prevent dental apparatus pathologies, patients undergoing hemodialysis require high standards in the field
IntRoduCtIon
Due to various pathologies co-existing in hemodialysis patients in the course of end-stage renal disease (ESRD), they constitute a special group. This comorbidity, including among others, uremic disorders, calcium-phosphate and iron metabolism, indicates a negative impact on the oral health, as it is estimated that over 90% of patients with ESRD treated with renal replacement therapy, exhibit pathology within the oral cavity and the dental apparatus [1] . Attention is also paid to the fact that within this group the following symptoms are prevalent: uremic fetor, xerostomia, pale mucous membranes, uremic stomatitis, periodontal disease, bleeding and gingivitis, enamel hypoplasia secondary to alterations in calcium and phosphorus metabolism, the tendency to the formation of of dental diseases prevention and also in pharmacological and dialysis methods of combating biochemical disorders [8] . This requires good quality cooperation between patients and the medical staff. Regarding the last factor, it is necessary to take into account psychosocial aspects, which can influence this cooperation and the practical application of recommendation of both the dentist and nephrologist. Based on recent medical literature, it is necessary to question the methods of monitoring of oral hygiene quality of patients on chronic hemodialysis programs. Another important practical problem is determining the correlations between the state of oral cavity, the dental organ and biochemical parameters monitored during standard hemodialysis. In order to solve these problems, it is possible to look at the Approximal Plaque Index (API) to monitor the health of the oral cavity to enable the assessment of the presence of bacterial plaque in the interdental spaces. Only few studies conducted among hemodialysis patients take this factor into account [9] .
AIM
The aim of this study was to determine the dependency between API and the quality of life and biochemical parameters of the calcium, phosphate and iron metabolism.
MAtERIAL And MEtHodS
The research was conducted on a group of 124 volunteers on hemodialysis in chronic renal failure aged 24-90 (M=65.47; SD=15.65), who consented to participate in this study. All participants of the study were treated for at least 6 months by repeated hemodialysis in dialysis centers in Lublin. This group consisted of 65 women (52%) and 59 men (48%). The average dose of dialysis (kt/V) was 1.35 and the urea reduction rate was (URR) 71.24%. During research other hemodialysis adequacy indicators such as the values of urea, serum creatinine concentration, serum level of calcium, serum phosphorus, parathormone, transferrin, ferritin, and iron were also under control. The characteristics of the study group in relation to the hemodialysis adequacy indicators and biochemical parameters are shown in Table 1 .
Prior to hemodialysis, a dental examination was performed during which the presence of dental plaque was diagnosed in quadrants 1 and 3 of the proximal surface of the oral cavity and in the quadrants 2 and 4 of the proximal surface of the buccal cavity. Plaque was seen with the use of oral gavage. Based on this study Approximal Plaque Index was determined according to the following scheme: 100-70% -poor, 70-40% -average, 39-25% -rather good, <25% -optimal hygiene. In order to determine their daily functioning, patients were asked to complete a questionnaire created on the basis of the Polish version of the quality of life questionnaire SF-36 [10] [11] [12] [13] and questions regarding their socio-demographic situation. The SF-36 questionnaire was designed to determine the patients' subjective opinion of their quality of life. 
RESuLtS
With reference to the API index, it was found that within the study group the largest proportion of patients were characterized by an average hygiene of interdental areas (API: 70-40%). During the first stage of data analysis, differences between various subgroups of patients defined by the AP Index with respect to the biochemical parameters were described ( Table 2) . On the basis of the Kruskal-Wallis test it was determined that patients with highest i.e. optimal proximal surface hygiene were characterized by lowest concentration of phosphate and transferrin. This group was also characterized by a statistically significant higher level of iron concentration in blood serum ( Table 2) . No statistically significant differences were observed between the two groups in terms of either the indicator of dialysis dose (kt/V) or the parameters defining the hemodialysis adequacy.
In the second stage of data analysis, differences were determined within individual components of the SF-36 in view of the Approximal Plaque Index (API) ( Table 3 ). Based on the Kruskal-Wallis test, statistically significant differences were observed in two components of the SF-36 ( (Table 3) . By analyzing the correlation matrix obtained between the different components of quality of life questionnaire (SF-36) and selected biochemical indicators it should be noted that the higher the SP-36 score, the lower the evaluation of the patient's quality of life. Because of that, significant negative correlation in the direction of dependencies in Table 4 indicates that the higher the value of received biochemical indicators, the better the patients assessed their quality of life.
In accordance with these restrictions, certain detailed components of the SF-36 questionnaire correlated with the level of calcium in the serum before hemodialysis (Table 4) Additionally, few significant positive correlations were observed. The relationship between Role-Emotional and the parathyroid level (R=0.20) and the phosphate level measured prior to dialysis (R=0.25) seem of particular importance (Table  4) . They indicate that patients who were characterized by high levels of phosphate and parathyroid hormone evaluated their functioning in the emotional sphere as worse, when compared to others. A similar correlation was observed between RolePhysical and Physical Health and CRP (Table 4) . It is necessary to note that in the broadest sense, which also includes the overall results of the SF-36 scale, a correlation was obtained in regards to the biochemical parameters of the iron metabolism. It has been demonstrated that patients on hemodialysis evaluated their quality of life in Physical Functioning, Physical Health and SF-36 Total the better, the higher the levels of transferrin and iron in blood serum (Table 4) .
dISCuSSIon
The level of interproximal hygiene is the result of internal homeostasis and the care for oral hygiene. Until now, only few authors attempted at linking API with determined biochemical indicators. For instance, studies conducted on patients with diabetes have not established a relationship between API values and the indicators of diabetes control (HbA1C) [14] . However, in case of end-stage renal failure, it is possible to identify the relationship between API markers of organism's homeostasis. Analysis of the results allows to formulate the assumption that, optimal interdental hygiene is conductive to high levels of iron and low levels of phosphate determined prior to dialysis. In turn, this assumption may lead to the conclusion that good dental condition may be conditioned by the stabilization of calcium, phosphate and oxide metabolism level. This suggestion is not undermined by the identification of statistically higher transferrin level among patients with average interdental hygiene in comparison to those with the optimal level of API. Although the analysis of correlations revealed that in the whole study group, higher levels of iron and transferrin favored the belief on higher life quality, the concentration of transferrin in blood serum of those on hemodialysis was influenced by numerous factors such as the level of iron or the severity of secondary anemia. This impedes the evaluation of iron metabolism based solely on transferrin level, in opposition to the iron level, which in this aspect is much more useful. An important issue to be resolved in future research programs is the question of initial conditioning of the relationship between iron metabolism parameters and API.
In medical literature suggestions arise that among people without ESRD, the existence of periodontitis and lower Approximal Plaque Index (API) may in turn cause anemia [15] .
Previous reports suggested that worse oral hygiene may reduce the subjective feeling of high quality of life [16] . Analyzing the results of this study, it is possible to assume that there are no long lasting relations between API and life quality. Although statistically significant differences were obtained in two specific components of the SF-36 in relation to API, they did not translate into similar differences in the main components nor the overall result of the quality of life scale. What is more, the study revealed differences, which indicated that patients characterized by relatively good API (39-25%) evaluated their quality of life as lowest in the physical (RP) and emotional (RE) functioning. These results can be an outcome of differences in the phosphate levels, determined before hemodialysis. This subgroup was characterized by the highest level of phosphates from the four separate subgroups created based on the API. This assumption is authenticated by the identified correlation according to which patients who were characterized by higher levels of phosphates in blood serum prior to hemodialysis evaluated their emotional functioning lowest. The rebalance of calcium and phosphate metabolism contributes to the improvement of sense of life's quality. Correlations were reported showing that the more standardized calcium level prior and after dialysis the more likely are the patients to declare a higher life quality in terms of physical health. It should be underlined that his regularity pertains only to patients who were treated with hemodialysis, as other studies conducted on a general population of patients treated by general practitioners obtained an opposite correlation between the sense of life quality and the calcium level in blood serum [17] . In studies conducted among patients on hemodialysis, no improvement of quality of life stated after the application of the dialysis fluid with a reduced concentration was reported [18] . This result may confirm the validity of our observations.
To conclude, it needs emphasizing that the introducing schemes of prevention and treatment of dental ailments for patients with end-stage renal diseases to the curricula of medical studies is a topic currently under discussion [19] .
ConCLuSIonS
1. Lower concentrations of phosphate marked before hemodialysis and higher iron levels contribute to maintaining optimal interdental hygiene in patients treated with renal replacement therapy. 2. Normalization of biochemical parameters of calcium-phosphate and iron metabolism promotes a sense of better quality of life among patients on chronic hemodialysis. 2.1. Higher calcium levels both before and after hemodialysis promote a better sense of quality of life in terms of physical health 2.2. Higher concentrations of iron and transferrin favor a better sense of the quality of life both in terms of physical health, as well as in general. 3. The level of interdental hygiene does not distinguish between general indicators of the sense of quality of life.
